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Abstract. In the long run, tourism competitiveness depends on the sustainable use of
territorial assets: the differentiation of destinations depends on the integration of cultural
and natural resources into the tourism supply, but also on their preservation over time.
Using advanced spatial econometric techniques this work analyses the relationships be-
tween regional tourism competitiveness, the dynamics of tourism demand and investment,
as well as the existence of natural resources and cultural assets in the European context.
Despite the close relationship between tourism activities and the characteristics of the
territories, the application of methods of spatial analysis in tourism studies is still scarce
and the results of this work clearly show their potential for this field of research. Among
the main findings of this paper, it was observed that natural resources do not have the
expected positive impacts on regional tourism competitiveness and that European regions
with more abundant natural resources are often developing unsustainable forms of mass
tourism with low value added and little benefits for the host communities. The existence
of spatial correlation effects suggests that positive spillovers arising from tourism dynamics
in neighbourhood regions prevail over potential negative effects related to the competition
between destinations. Policy and managerial implications of these results are discussed
and further research questions are proposed.
Key words: Cultural heritage; Natural resources; Endogenous resources; Spatial auto-
correlation; Spatial econometrics; Competitiveness; Sustainability
1 Introduction
As one of the fastest growing sectors in the contemporary global economy, tourism
activities face unprecedented levels of competition. However, it is not only a competition
between product and service providers, but also between destinations and, consequently,
between territories. On the other hand, as tourism attractiveness often relies on territorial
natural and cultural endowments, questions related to the sustainable use of these
resources assume greater importance as tourism is achieving higher relevance at the
international level. This is expressed by the number of tourists worldwide and also by
their socio-economic and environmental impacts.
The purpose of this work is to provide a comprehensive analysis of the importance
of local resources – both cultural and natural – for regional tourism competitiveness,
measured in terms of the gross value added by the tourism sector, at the European level.
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Our analysis is framed by the concepts of competitiveness and sustainability in tourism.
We assume the definition of competitiveness proposed by Ritchie, Crouch (2003), which
establishes a clear link to the socio-economic benefits for the local communities and the
sustainable use of sensitive territorial resources. Section 2.1 offers a brief literature review
for this conceptual framework focusing on the relations between competitiveness and
sustainability in tourism.
As our study aims to identify the impacts of tourism on regional socio-economic
dynamics, the territorial level of analysis is not exactly the destination, but rather the
regional level (NUTS 2, according to the definitions of Eurostat, which is the territorial
level typically used for the application of regional policies, while the NUTS 1 level
corresponds to the major socio-economic regions and NUTS 3 to small regions). Although
these regions normally include more than one tourism destination, they are institutionally
relevant in order to address policy questions related to the integration of tourism dynamics
into broader resource management or economic development policies. A synthesis of
tourism competitiveness studies focused on this territorial level is presented in Section
2.1. In particular, Cucculelli, Goffi (2016) and Cuccia et al. (2016) have analysed similar
problems related to natural and cultural resources.
Assuming tourism as a place oriented activity, where territories interact with each
other, the possible existence of spatial effects among the regions under analysis is also of
interest for the purposes of our study. Despite the close connection between tourism and
the territorial characteristics, very few studies have applied spatial econometric methods
to the field of tourism as described in Section 2.3. For the purpose of our study, the
analysis of the relations between tourism dynamics and cultural assets in Italian regions
proposed by Patuelli et al. (2013) or the study of the impacts of natural and cultural
endowment on regional tourism demand at the European level developed by Roma˜o (2015)
are relevant examples.
Considering that competitiveness implies the creation of high value added and the
sustainable use of natural and cultural resources, our paper applies spatial analysis
techniques in order to identify different spatial patters in tourism dynamics (Section 3).
Combined with an econometric overall explanation, with the estimation of a general trend
within European regions (Section 4). As the work focuses on a large group of regions and
considers a period of eight years, a spatial panel data model has been chosen in order to
deal with cross-sectional and time series characteristics of the data, while allowing for the
identification and quantification of potential spatial effects.
Although limited data availability constrains a comprehensive analysis of all ques-
tions related to regional tourism competitiveness, the available information and the
methodologies applied in this study contribute to the understanding of the relations
over time between attractive and sensitive territorial resources, tourism dynamics and
tourism competitiveness at the European regional level. This work provides an innovative
analysis of the spatial effects between tourism demand, tourism infrastructures, regional
tourism competitiveness and the sustainable use of natural and cultural resources in
European regions with relevant results arising from the exploratory spatial analysis and
the regression model. A discussion of their policy implications will be presented in the
concluding section and issues for further research will be highlighted.
2 Competitiveness, Sustainability and Spatial Econometrics in Tourism
2.1 Tourism competitiveness and sustainable use of resources
The concepts of competitiveness and sustainability emerged in the literature during
the 1980s. Michael Porter’s analysis (Porter 1985, 2003) regarding the achievement of
a competitive advantage at the firm level had clear implications on economic policy
formulations at the regional and national levels. On the other hand, the concept of
sustainability was introduced after the publication of the document “Our Common
Future” (World Commission on Environment and Development 1987), establishing the
principles of sustainable development and taking into consideration its multiple dimensions
(economic, social or environmental).
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These concepts have been applied to tourism studies during the subsequent years and
a good synthesis has been provided in a short note by Poon (1994), by applying some
of the generic strategic formulations proposed by Porter and defining a strategy of cost
leadership (related to mass tourism, with low value added and high negative externalities)
or differentiation (related to the creation of unique experiences, with high value added
and low negative externalities, which are understood as corresponding to the concept of
sustainability).
This idea would be questioned by Butler (1999) who claims that sustainability and the
principles of sustainable development should also be applied to mass tourism development
processes, while concerns related to the excessive use of resources are also relevant for
small scale forms of tourism in sensitive natural areas. Of particular importance for
our work was the distinction proposed by this author between the impacts of tourism
on sustainable development and the sustainable use of territorial resources for tourism
activities (which is the perspective adopted in our analysis). This conceptualization was
supported by Jafari (2001) when defining the “Knowledge Based Platform” for tourism
studies who pointed out that principles of sustainability should be addressed at policy
and managerial levels in all types of tourism destinations. Both authors emphasised the
human dimension of sustainability and the importance of the socio-economic benefits of
tourism for the host communities.
During that period, other authors stressed the importance of the uniqueness of local
resources for destination differentiation along with the perception and satisfaction achieved
by tourists (e.g. Kozak 1999, Buhalis 2000) while bringing attention to the sensitiveness
of natural resources and the necessary limits to be imposed to their usage (Buhalis 1999,
Hassan 2000). This “environmental paradox”, as later defined by Williams, Ponsford
(2009), implies that the production of tourism experiences depends on the exploitation of
local resources, which – at the same time – must be preserved.
Synthetizing these contributions, a definition of tourism competitiveness commonly
accepted in the literature was provided by Ritchie, Crouch (2003) stating that “what makes
a tourism destination truly competitive is its ability to increase tourism expenditure, to
increasingly attract visitors, while providing them with satisfying, memorable experiences,
and to do so in a profitable way, while enhancing the well-being of destination residents and
preserving the natural capital of the destination for future generations”. This definition
stresses the importance of growth, economic impacts, consumer satisfaction, benefits
for the host community and the preservation of resources over time. Our analysis is
particularly focused on the regional economic impacts and the sustainable use of resources.
Following this definition, the authors developed a comprehensive model of destination
competiveness while other systematic approaches were proposed in subsequent years (e.g.
Vanhove 2005, Mazanek et al. 2007). In particular, Celant (2007) focused his analysis
at the regional level, while Weaver (2006), Wall, Mathieson (2006) or Sharpley (2009)
offered a more clear focus on the problems of sustainability. Tsai et al. (2009) as well as
Park, Jang (2014) offer detailed overviews of these formulations. SSSystematic approaches
combining tourism competitiveness with the principles of sustainable development were
proposed as policy guidelines by international institutions like UNESCO (2000, 2005), the
European Commission (2007), UNWTO (2007) or the World Economic Forum (2008).
2.2 The region as the territorial level of analysis
Although some of the studies on competitiveness previously mentioned are related to
empirical applications focused on particular destinations, most of them aim at international
comparisons, which has lead to the creation of country rankings based on composite
indicators. One example with large international recognition is the Travel and Tourism
Competitiveness Index developed by the World Economic Forum (2008), which uses a
very large set of quantitative indicators. Based on this index, several authors applied
different methodologies in order to refine the analysis of particular aspects of tourism
competiveness: Mazanek et al. (2007) selected a particular group of indicators in order
to provide an explanatory model for tourism competitiveness; Navickas, Malakauskaite
(2009) oriented the use of these indicators to questions related with innovation; Webster,
Ivanov (2014) analysed the relation between this index and the contribution of tourism
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for economic growth; Mart´ın et al. (2017) proposed a definition of a benchmark position
and country profiles regarding tourism competitiveness.
Despite the abundant number of studies on tourism competiveness at the country
level, comparative analyses between regions of different countries are relatively scarce,
probably due to the difficulties in obtaining relevant and comparable data. Camiso´n, Fore´s
(2015) focused on the firm level and analysed how regional competitiveness influences the
performance of tourism companies. Cracolici, Nijkamp (2008) related the attractiveness
of Southern Italian (NUTS 2) regions with tourist satisfaction as a proxy for regional
competitiveness. Closer to the purposes of our study, and focusing on a larger number of
Italian NUTS 2 regions, Cuccia et al. (2016) observed that cultural and environmental
regional endowment positively affect the performance of destinations, but the existence of
UNESCO sites does not imply similar benefits. With a different territorial focus (centred
on the destination) Cucculelli, Goffi (2016) observed that factors related to the sustainable
use of resources exert positive impacts on the performance of Italian certified destinations.
Considering NUTS 2 regions as the territorial level of analysis, our study aims at
offering a comprehensive overview of the relations between tourism performance and
natural and cultural endowment in order to achieve policy implications both in terms
of tourism development and resource management, which are addressed at a relevant
institutional level for strategic orientations.
2.3 Spatial econometrics in tourism
Due to the large increment of geo-referenced statistical information recently available and
the development of easy-to-use software tools, spatial econometric methodologies are only
currently becoming of widespread use even though they started to be developed in the mid
20th century (Florax, Vlist 2003, Anselin 2010). In particular, our work is based on a panel
data approach. Allowing for the development of complex analyses of economic processes
and their spatial effects while taking into consideration more information, increasing
the variation and reducing the collinearity between variables resulting in more efficient
estimations (Elhorst 2003, 2014).
A limited number of panel data models have been used in tourism studies, mostly
over the last 10 years, as summarized by Song et al. (2012). Moreover, despite the close
relationship between tourism and territory, only a few works applied spatial panel data
models in tourism: Marrocu, Paci (2013) analysed the determinants of tourism flows
between 107 Italian locations; Yang, Fik (2014) examined spatial spillovers and spatial
heterogeneity in order to explain the variability in tourism growth across 342 cities in
China; Kang et al. (2014) analysed the territorial impacts of national tourism policies
in South Korea; Ma et al. (2015) focused on the spatial correlation between tourism
and urban economic growth in 272 Chinese regions; Majewska (2015) applied techniques
of exploratory spatial data analysis to study the inter-regional agglomeration effects in
tourism activities in Poland.
Closer to the purpose of our work, Patuelli et al. (2013) examined the importance of
world heritage sites on internal tourism flows in Italy, finding positive impacts on the
regions where the sites are located followed by negative impacts on tourism flows in the
surrounding regions, suggesting the existence of a strong competitive effect. In particular,
the results obtained by Roma˜o (2015) in a spatial analysis of the impact of natural and
cultural assets on tourism demand in European regions (identifying a positive correlation
between the regional endowment on natural and cultural resources and the volume of
tourism demand) can be compared with those presented in this paper.
3 Data, methodologies and results
This section includes a presentation of the data and variables under analysis, a preliminary
panel regression estimating the impacts of the factors considered on regional tourism
competitiveness, an exploratory spatial analysis aiming at the identification of possible
spatial effects and, finally, an econometric regression including spatial effects and offering
an overall explanatory framework.
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Figure 1: Regional tourism demand
3.1 Data and Variables: Tourism Dynamics, Culture and Nature
The territorial level considered in the present study is the NUTS 2 level according to the
definitions of the Eurostat for the European regions. This regional scale is appropriate
for the purposes of this study as it allows us to obtain relevant and comparable data and
to discuss and address policy recommendations at an adequate institutional level. 237
regions (excluding islands) from Austria, Belgium, Bulgaria, the Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Italy, Latvia, Lithuania, Luxemburg,
the Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and the United
Kingdom have been considered. Other European regions have not been included due
to the lack of statistical information. The source for the geographical representation of
the data in the following Figures is GISCO – Eurostat (European Commission) for the
administrative boundaries of European regions, while the information related to tourism
dynamics, cultural assets and natural resources has been added to that source. The maps
used in this section (Figures 1 and 2) were produced with QGIS 2.4, while those used in
the following section (Figure 3) were produced with GeoDa 1.6.7.
Tourism competitiveness (the dependent variable considered in the spatial panel
data model to be developed below) is measured based on available Eurostat data and
taking into consideration the gross value added (at current prices) by tourism activities
(including wholesale and retail trade; transport; accommodation and food service activities;
information and communication services) in each region. This corresponds to a broad
definition of tourism services and assumes the increasing importance of information and
communication technologies (ICT) for tourism. Some missing data detected for a small
number of regions were computed according to the existing information, considering the
registered trends immediately before and/or after the missing information.
The explanatory variables considered in the model to be presented include tourism
demand (measured by the nights spent at tourism accommodation establishments, ac-
cording to Eurostat, as a proxy for regional tourism attractiveness) and investment in
tourism (gross fixed capital formation in the sector, also based on Eurostat data, as a
proxy for the tourism related infrastructures). Natural resources are measured taking
into consideration the territory of each region classified by the European Union within
the Natura 2000 network (according to a harmonized set of rules and criteria, with the
information available at the European Commission – DG Environment), while cultural
assets are measured considering the number of World Heritage sites classified by UNESCO
at the regional level (also following an international classification based on universal
criteria). The evolution between 2004 and 2011 is considered for all these variables.
The information for the most recent year (2011) regarding the geographical distribution
of tourism demand in European regions measured by the nights spent in accommodation
establishments (hotels, holiday and other short-stay accommodation, camping grounds,
recreational vehicle parks and trailer parks) is represented in the map on the left hand
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Figure 2: Natural and cultural resources
side of Figure 1, while the growth rates for this indicator between 2004 and 2011 are
shown in the right hand side (the classes were created based on quintiles). The spatial
pattern identified in Figure 1 reveals the importance of the Southern European regions,
but the map on the right hand side of the same Figure reveals a clear shift in tourism
demand with a large amount of regions located in the Eastern side of Europe (mostly
Baltic, Bulgarian and Greek regions) among those with the highest growth rates registered
between 2004 and 2011. However, it should be noticed that these high growth rates are
also related to the low scores observed for these regions in the initial period.
The natural resources of each region have been measured taking into consideration the
percentage of its territory included in Natura 2000, as a proxy for regional biodiversity.
Although these protected areas are not necessarily tourism attractions, they reveal the
potential attractiveness of natural resources for tourism demand in each region. In this
analysis natural resources are not seen as tourism products, neither is it required that
they are perceived as such (or even as protected areas) by tourists: they allow us to assess
the sensitiveness and importance of regional ecosystems. The map presented on the left
hand side of Figure 2 represents this information for 2011, showing the importance of
Southern European regions for the biodiversity in Europe.
Finally, the number of sites classified as World Heritage by UNESCO in each region
was assumed as a proxy for its cultural heritage (in a few cases, the same site is distributed
along different regions and one site per region has been considered). Despite the existence
of other important cultural elements (from tangible, like non-classified monuments or
museums, to intangible, like local lifestyles, and including cultural events and festivals)
extremely relevant for tourism attractiveness, it is not possible to have comparable
quantitative information at the regional level for an international analysis. The map on
the right hand side of Figure 2 represents cultural heritage as measured by the number
by UNESCO sites again revealing the importance of the Southern European regions.
In the same sense as it was seen for the natural resources, our analysis does not imply
the utilization of these assets as tourism products or the perception of their historical
importance by tourists: they represent a proxy for the richness of cultural heritage in
each region.
3.2 Panel data model without spatial effects
As the purpose of this work is to analyse the effects of tourism demand, investment,
natural resources and cultural assets on the regional tourism competitiveness in a large
number of European regions over 8 years, a panel data model is an adequate tool. For the
purposes of estimation of the models, logarithms are applied to the dependent variable
(GVA in the tourism sector – “logGVA”) and to some of the independent variables (such
as the number of nights spent in tourism accommodation establishments – “logNIT” –
and gross fixed capital formation in the tourism sector – “logINV”), in order to reduce
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Table 1: Panel data model parameter estimates (individual effects; no spatial effects)
Parameters Estimate Std. Error t-value
logNIT 0.146*** 0.019 6.761
logINV 0.049*** 0.010 4.823
NAT -0.003*** 0.001 -2.343
HERIT 0.031*** 0.013 2.396
Notes: ***, **, * indicates statistical significance at a 1%, 5% and 10% significance level
the dispersion of the data. Absolute values are considered for the number of heritage
sites (“HERIT”) and percentages for the portion of the territory included in Natura 2000
(“NAT”). No spatial effects are considered in a first stage and the model is specified as:
logGVAit = β0 + β1logNITit + β2logINVit + β3HERITit + β4NATit + uit (1)
where the index i refers to the ith region, t is an index for the time period and u is an
independent and identically distributed error term.
Although the number of periods under analysis is relatively small (8 years), the coss-
sectionally augmented Im, Pesaran and Shin (IPS) test for panel unit roots (Pesaran 2007)
has been applied (using the plm package in R; see Croissant et al. 2016) confirming the
stationarity of the data under different test specifications allowing for individual intercepts
or trends among the data, defining the number of lags of the test regression according to
the Akaike Information Criteria and specifying the maximum number of lags as 2 or 4.
The test statistics obtained were, respectively, -51.632 and -61.873, corresponding both to
a p-value below 2.2e-16), confirming the stationarity of the data. A variance inflation
test (VIF) was also computed (using the package car in R) and all the scores obtained
(logNIT = 1.715; logINV = 1.807, NAT = 1.060; HERIT = 1,333) were clearly below
the threshold of 5 suggested by O’Brien (2007), revealing the absence of problems of
multicollinearity.
In order to choose between a fixed or a random effects model, a Hausman test has been
computed with the plm package in R and its result (p-value < 2.2e-16) suggested that a
fixed effects model should be preferred (methodologies and techniques are described in
Croissant, Millo 2008). Nevertheless, as discussed by Clark, Liner (2015), the Hausman
test has important limitations for a final decision regarding the choice of a specific model,
which should be grounded on theoretical assumptions about the observations. In our case
– and considering the close link between the specific characteristics of the territories and
tourism dynamics, it seems plausible to assume that individual regional features have
specific impacts on tourism activities, also justifying the option for a fixed effects model.
Thus, a panel data model with fixed effects has been estimated.
The estimation results are presented in Table 1, revealing a positive (and statistically
relevant) relation between tourism GVA and all the independent variables, except for
natural resources. It is possible to confirm the expected positive correlation between the
existence of classified heritage sites and tourism competitiveness. It is noticeable that the
variables related to tourism dynamics (demand and investment) exert a higher impact on
tourism competitiveness than the impact generated by the existence of cultural assets.
The result related to the negative impact of natural resources on tourism compet-
itiveness requires a more careful interpretation: it could be argued that this negative
correlation is the expectable consequence of the fact that natural resources are measured
taking into consideration the proportion of protected areas in each region (since the
related conservation measures that are implied generally impose restrictions on tourism
activities). Nevertheless, as observed in the previous section, these regions are mostly
located in Southern Europe, which are generally places with high levels of tourism demand.
In fact, a positive relation between tourism demand and the portion of the territory
included in Natura 2000 had been found in a previous study on the same regions and for
a similar period (Roma˜o 2015).
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Table 2: Moran I tests for spatial autocorrelation
logGVA logNIG logINV HERIT NAT
2004 2011 2004 2011 2004 2011 2004 2011 2004 2011
Test Results 8.869 9.105 10.34 11.74 6.586 9.498 6.728 8.695 16.76 18.69
Thus richer natural resources are correlated to higher levels of demand but to relatively
low value added. In other words, despite the apparent potential of these regions to create a
differentiated tourism supply, based on their rich biodiversity within the European context,
they seem to develop tourism products and services oriented to mass consumption normally
with relevant negative consequences in terms of the protection of sensitive environmental
resources. Therefore, a strategy of cost leadership (implying a massive use of resources
with low economic impact) seems to prevail over a differentiation strategy based on the
uniqueness of the places (oriented to the provision of unique experiences with protection
of sensitive resources and oriented to high value added products and services).
Despite the high statistical relevance of all parameter estimates of this model, the
R-squared (0,048) and the Adjusted R-squared (0,042) obtained from this regression
are relatively low. Although the R-squared statistic may have important limitations
when applied to time series, the results suggest that the estimation can be significantly
improved. Also, the computation (with the plm package for R) of a test (Pesaran CD)
for cross-sectional dependence (Pesaran et al. 2008) has lead to results (test statistic of
54.592) suggesting evidence in favour of the existence of such characteristics in the panel
under analysis, opening the possibility for the existence of spatial effects.
Finally, as suggested by Clark, Liner (2015), different specifications of the model have
been computed in order to confirm the stability of the results. As can be seen from Table
A.1 (Appendix) the signs of the estimates for all parameters are the same independently
of the type of model (fixed effects, random effects or pooling), although some differences
can be observed regarding the statistical relevance of the estimates. On the other hand, a
second set of models has been computed (Table A.2 in Appendix) replacing the variables
that had been logarithmized (GVA, gross fixed capital formation in the tourism sector,
and nights spent in accommodation establishments), which were, instead, divided by the
number of residents in each region (values per habitant were obtained) in order to consider
the possible effects of the dimension of the region. As can be observed the results show
exactly the same signs for all estimates, but with a much lower statistical significance.
3.3 3.3. Exploratory Spatial Data Analysis: Territorial Resources and Tourism Compet-
itiveness
In order to identify the possible existence of spatial effects, several preliminary tests were
computed by using indicators of spatial autocorrelation (Anselin 2005). This methodology
requires the creation of a spatial weights matrix, defining the spatial impacts of each region
on its neighbours (Anselin 2005). In this case, a neighbour is defined according to the rook
contiguity criteria (two regions are considered neighbours if they share a common border)
and it is also assumed that spatial impacts occur, not only for immediate neighbours,
but also for the “neighbours of neighbours” (second level contiguity). Additionally, it is
also assumed that the impact on immediate neighbours is double than the impact on
second order neighbours and that all regions have the same potential to generate spillover
effects (implying that the spatial weights matrix is row normalized). The results obtained
suggest that this impact matrix offers useful insights for the estimation of spatial effects.
Moran I tests for spatial autocorrelation (Anselin 2005) provide a measure for global
spatial correlation between neighbours. Table 2 shows the test results obtained (using
Geoda 1.6.0) for all variables included in the model and considers the first and last
year of the observations. The existence of spatial correlation is suggested by the test
results obtained (a pseudo significance level is computed through a random permutation
procedure, recalculated 99 times in order to generate a reference distribution).
Local indicators of spatial autocorrelation have also been computed (with Geoda
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Figure 3: Local Indicators of Spatial Autocorrelation – Bivariate Analysis
1.6.0 and following the methodologies proposed by Anselin 2005) in order to generate a
bivariate analysis based on the local Moran I indicators, relating a non-lagged variable
(the dependent variable – GVA in tourism) with spatially lagged variables (each of the four
independent variables – tourism demand, investment in tourism, natural resources and
cultural resources). The maps in Figure 3 represent these spatial relations, considering
a 95% significance level. Dark colours represent clusters of positively correlated regions
(dark red for high values in both variables and dark blue for low values in both variables)
and light colours represent negative correlation (light red for high values of the non-lagged
variable and low values for the lagged variable, and light blue for the inverse situation).
The first map (top-left) reveals a cluster of high values for tourism GVA and high
tourism demand in southern western regions (dark red), while clusters of low values
for both variables are located in the east side of Europe (dark blue). Nevertheless, the
existence of a large number of southern regions (mostly in Spain, France and Italy) where
low value added in tourism is spatially correlated with high tourism demand (light blue)
is also noticeable, suggesting that tourism is possibly based on low value added products
and services. A very similar pattern is observed for the second map (top-right), revealing
that a large number of regions from Southern Europe (mostly concentrated in Spain)
register high levels of investment in tourism while achieving relatively low levels of GVA.
The combination of these results (high tourism demand and high investments in the
tourism sector) suggests a high mobilization of regional resources for tourism. However
they generate a relatively low value added, which can be related to a low productivity in
the utilization of these resources (nevertheless, it should be noted that this study does
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not address the specific question of productivity and does not provide a measure for
the relation between the output of tourism activities and the necessary inputs for their
provision). This tendency is even more marked when we observe the relation between
GVA and natural resources (down-left) or cultural heritage (down-right). In the second
case (cultural heritage), we can observe that for a large number of regions from Portugal,
Spain, France and Italy low gross value added is correlated with a high number of cultural
sites classified by UNESCO. On the other hand, when natural resources are taken into
consideration, this tendency is also observable for Greek and Bulgarian regions (although
it does not happen in France, suggesting that higher value added is achieved with nature
oriented tourism in French regions).
Generally, these observations confirm the results obtained from the panel data model
previously estimated: the negative correlation between natural resources and the GVA
generated by tourism activities is not related to a low level of tourism demand in protected
areas, but to the supply of massive, low value added tourism products and services in
these regions. Even if some of them (located in coastal areas) register high levels of
tourism GVA, a large number of territories (mostly those without direct connection to the
sea) do not achieve good performance in terms of GVA despite the high tourism demand.
3.4 3.4. Spatial Econometric Analysis
The final step of this work is the computation of a spatial regression model by adding
the spatial effects explicitly to the panel data model presented in (1). The existence of
a spatially lagged endogenous variable (included as one more explanatory variable and
capturing potential endogenous interaction effects) and spatial effects in the error term (a
spatial multiplier that captures un-modelled spatial effects expressed in the interaction
among the error terms) will be tested before estimation. In a general form, a space-time
panel data model with spatial effects among the dependent variables and the error term
can be specified as:
Yit = ρ(WY )it +X
′
itβ + uit, (2)
uit = λ(Wu)it + it, i = 1, . . . , N and t = 1, . . . , T
where
• Yit represents the log of tourism GVA in region i at time t.
• Xit corresponds to a 4x1 vector of independent variables for region i at time t,
namely:
– the number of nights in tourism establishments;
– the gross fixed capital formation in tourism;
– the percentage of the territory classified in Natura 2000;
– and the number of sites classified as World Heritage by UNESCO.
• W is a nonnegative N×N matrix of known constants describing the spatial impacts;
the element wij indicates the intensity of the relationship between cross sectional
units i and j and the diagonal elements are set to zero because no region can be its
own neighbour;
• WY represents the endogenous interaction effects among the dependent variables;
• Wu shows the interaction effects among the disturbance terms of the different units;
• ρ is the spatial autoregressive coefficient;
• λ the spatial autocorrelation coefficient;
• i is an index for the regions and t is an index for the time period.
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Table 3: Parameter estimates of the spatial lag and spatial error model with fixed effects
Parameter Estimate Std.Error t-value
Intercept -0.330*** 0.028 3.843
logNIT 0.252*** 0.014 17.787
logINV 0.655*** 0.013 50.138
NAT -0.019*** 0.001 -14.940
HERIT -0.005 0.008 -0.675
Spatial autoregressive
0.402*** 0.040 10.067
coefficient (ρ)
Spatial autocorrelation
0.109*** 0.028 3.843
coefficient (λ)
Notes: Note: ***, **, * indicates statistical significance at a 1%, 5% and 10% significance level.
The tests for the existence of spatial effects (Baltagi et al. 2003, 2007) were performed
using the splm package in R (Milo, Piras 2012), aiming to identify whether the potential
spatial effects are related to regional effects within the dependent variable (a spatial lag
model, with λ = 0) and/or more general effects identified in the spatial distribution of
the error terms (spatial error model, with ρ = 0). The score of 1469.973 obtained for the
LM (Lagrange Multiplier) test implies the rejection of the null hypothesis of no random
effects and no spatial autocorrelation (H0: λ = ρ = 0) and suggests the existence of
spatial effects related to the dependent variable and/or the spatial correlation among the
error terms (alternative hypothesis is that at least one component is not zero). In fact,
the Moran I test computed in the previous section had already shown the existence of
spatial effects (implying ρ 6= 0).
The Baltagi, Song and Koh’s SLM1 marginal test evaluates the inexistence of au-
toregressive spatial effects (H0: ρ = 0), assuming that no spatial effects exist in the
error term (λ = 0); the score of 0.0187 with a p-value of 0.9851 implies non-rejection
of the null hypothesis. Conversely, Baltagi, Song and Koh’s SLM2 marginal test, tests
the null hypothesis of no spatial effects in the error term (H0: λ = 0) assuming no
autoregressive spatial effects (ρ = 0); the score of 0.00847 with a p-value of 0.9933 also
implies non-rejection of the null hypothesis. Thus, the inexistence of one type of spatial
effects also implies the inexistence of the other. Finally, applying Baltagi, Song and
Koh’s conditional test, LMλ, for no regional effects expressed in the error term (H0:
λ = 0), independently of the value of ρ, a score of 37.1293 was obtained leading to the
rejection of the null hypothesis. Thus, it is possible to conclude for the existence of spatial
autocorrelation effects in the error term.
The existence of both types of spatial effects leads to the computation of a general
spatial Cliff-Ord type model (Cliff, Ord 1981), including a spatially lagged dependent
variable and a spatially autocorrelated error term. Finally, the results obtained for a
spatial Hausmann test lead us to opt for a fixed effects model.
This spatial lag and spatial error model [with: Y =logGVA and X =(logNIT, log INV,
NAT, HERIT)] is defined according to expression (2) previously presented, considering
fixed individual effects and requiring a specification of the disturbances assuming that
spatial autocorrelation applies to both the individual effects and the error term (with the
transformation proposed by Kapoor et al. 2007, for the disturbance term following a first
order spatial autoregressive process – “kkp” type). Table 3 presents the results obtained
based on maximum likelihood estimation:
Although the computation of the R-square statistic is not possible in a spatial context,
other results (also with important limitations, as discussed by Elhorst 2014) reveal a
relevant increase in the adjustment regarding the model without spatial effects. The
computation of a squared correlation coefficient between actual and fitted values (proposed
by Elhorst 2014) has led to a result of 0.833 (0.320 for the model without spatial effects
previously presented), while the computation of a Pseudo R-squared based on the quotient
between the variance of the estimations and the variance of the actual values (proposed
by Anselin, Lozano-Gracia 2008) has led to a result of 0.883 (0.830 for the model without
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spatial effects). Even if the measures of goodness of fit have important limitations in
both cases, the model with spatial effects clearly performs better than the model without
spatial effects.
Comparing the estimated parameters with those obtained from the model without
spatial effects, the same type of relations (expressed in the sign of the correlations)
between the dependent variable and the independent variables were identified although
the impact of cultural assets loses statistical significance when spatial effects are included.
This model confirms the expected positive correlation between tourism GVA, tourism
demand and investment in the tourism sector, but in this case the impact of investment
is higher than the impact of tourism demand. Possibly, a part of the regional dynamics
(linked to tourism demand) is now captured by spatial effects associated to the lagged
variable (tourism GVA), while the impact of cultural assets can eventually be captured by
unmodelled spatial effects related to the error term. The model also confirms the negative
correlation between regional natural resources and tourism GVA previously observed,
which is the most important result arising from this analysis.
The existence of spatial effects among regions is also clear. The spatial effects identified
in the space-time model reveal the existence of spillover effects (expressed in the positive
value of the spatial autoregressive coefficient, showing that tourism dynamics in one
region has positive consequences on the contiguous regions) and also unmodelled effects
(expressed in the positive value of the spatial autocorrelation coefficient). Although it is
clear that a major part of these effects are captured by the spatial distribution of the
dependent variable (with a much larger estimated parameter), the existence of spatial
effects in the distribution of the error terms suggests that other type of variables can be
included in further works in order to increase the explanatory power of the model.
4 Discussion and Concluding Remarks
A first important conclusion of this study is the confirmation of the useful contribution
of spatial analysis in tourism studies with a clear impact on the goodness of fit of the
econometric model and the identification of spatial patterns in tourism activities and its
determinants. It was possible to conclude from our exploratory spatial analysis that the
impacts of the determinants of competitiveness taken into consideration differ across the
territorial units despite the existence of a general trend identified by the econometric
model. This is the first contribution of this work, leading from a policy point of view to
the idea that the implementation of guidelines to improve tourism competitiveness must
take into account the specific territorial conditions.
The results of this spatial analysis also imply that contemporary regional tourism
dynamics is related, not only to regional resources and conditions, but also to the dynamics
observed in neighbouring regions. This also has clear implications for tourism policies
suggesting that local resource management, promotional strategies, transport systems or
accommodation provision can be more efficiently planned if there is some collaboration
among clusters of regions with similar characteristics. In fact, this type of complementarity
between regions is possible to observe in many parts of Europe, even belonging to different
countries as can be observed in e.g. mountain areas like the Alps (Switzerland and Italy)
or the Pyrenees (Spain and France) or along major rivers (like the Danube).
The analysis of the determinants of regional competitiveness developed through the
computation of a spatial panel data model confirmed the expected positive correlations
between GVA generated by tourism activities, regional tourism demand and investment
in the tourism sector. Nevertheless, the results also showed a negative relation between
tourism GVA and the existence of natural resources. Although this negative correlation
could be linked to the type of data used in the model (suggesting that it could be related
to protective measures implemented in these areas), it was also possible to observe that
regions with more protected areas are located in Southern European areas with high
levels of tourism demand where mass tourism prevails.
A second contribution of this work for the existing literature is the identification of
this negative correlation between the existence of rich natural resources and tourism
competitiveness in European regions, which was only possible through the combined
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analysis of the econometric model (providing an overall general explanation) and the
exploratory spatial analysis (identifying different spatial patterns and highlighting the
role of Southern European territories in this context). In fact, the indicators of spatial
autocorrelation used for the exploratory spatial analysis revealed the existence of a large
number of regions from Southern Europe where abundant natural resources coexist with
high levels of tourism demand and low value added in the tourism sector. Thus, the results
suggest that massive tourism related to natural resources tends to generate less positive
impacts on the regional GVA, despite its potential negative impacts on ecosystems and
landscapes.
This analysis reveals an unsustainable process of tourism development for these regions
apparently following a cost leadership competitive strategy based on low prices. Instead,
taking into consideration their richness in terms of natural and cultural assets, a strategy
of differentiation aiming at the provision of unique experiences based on the specific
territorial resources could lead to a more sustainable form of tourism development. This
would reinforce the linkage with other local economic activities with larger impacts on
regional development and higher protection of sensitive resources. In fact, good practices
related to this kind of utilization of natural resources for the creation of high value tourism
products and services can already be found in many natural parks all over the world
including Europe, while countries like Australia or New Zealand tend to give very high
importance to these services within their tourism activities.
Finally, it is important to notice that the increasing amount of geo-referenced infor-
mation related to tourism opens new opportunities for the application of spatial analysis
techniques in order to identify spatial patterns of tourism development. Questions related
to the effective usage of natural or cultural resources as tourism products or a more
detailed analysis of tourism infrastructures can be integrated into similar models in the
future, along with the consideration of other determinants of tourism competitiveness
(marketing, management, planning, etc.). Another possible development of this work
relates to the scale of analysis, given that NUTS 2 regions can include different tourism
destinations within the same territory. The NUTS 3 level can be more appropriate for
this purpose when comparable relevant statistical information is available.
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A Appendix
Table A.1: Panel estimations
Fixed Effects Random effects Pooling effects
Est. Est. Est.
Intercept 2.978*** 0.686***
NAT -0.003* -0.007*** -0.021***
HERIT 0.031* 0.062 0.003
logINV 0.049*** 0.130*** 0.686***
logNIG 0.146*** 0.316*** 0.236***
Adj. R2 -0.090 0.236 0.802
In this case, logarithms were applied to the variables Tourism Gross Value Added
(dependent variable), Gross Fixed Capital Formation in tourism (logINV) and nights
spent in tourism accommodation establishments (logNIG).
Table A.2: Alternative panel estimations
Fixed Effects Random effects Pooling effects
Est. Est. Est.
Intercept 4180.750*** 2800.108***
NAT -1.094 -6.397 -83.236***
HERIT 25.354 69.189 62.367
INVpc 0.071 0.196*** 3.677***
NIGpc 100.813*** 127.257*** 61.196***
Adj. R2 -0.120 0.052 0.553
In this case, the values for the variables Tourism Gross Value Added (dependent variable),
Gross Fixed Capital Formation in tourism (INVpc), and nights spent in tourism accom-
modation establishments (NIGpc), were divided by the number of residents (per capita),
in order to consider the dimension of the regions. Nevertheless, the results obtained were
much less significant.
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